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Figure 1. Location of Onondaga Lake.
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The many pollution

depth of 20.5 m.

Major tributaries to Onondaga Lakeindustries (Murphy 1978).

respectively.

1)

Onondaga Lake.

1987).

The lake ultimatelythe lock level during the canal season.
The confluence of

64 km north of
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However, this plant was still

When combined stormwater and sewage exceeds
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This study had five objectives:

To characterize the relative number and kinds of fishes1.
currently in the lake and to examine seasonal and annual changes in

community structure.

To determine which species spawn within Onondaga Lake2.
and describe the distribution of juveniles.

3. To describe age distribution, population densities,

growth patterns and adult mortality rates of dominant fish species

within Onondaga lake in comparison to other waters

To describe patterns and timing of movement of fish4.
species within the lake and between the lake and Seneca River.

To suggest future research and management options fors.
the development of a sport fishery.
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A minimum of 50 individuals of each species larger than 100

rom was randomly selected from trap nets and gillnets to describe

Scales were removed from the leftfish species in Onondaga Lake.
side of the body below the lateral line, near the tip of the depressed

pectoral fin. At least 25 scales were removed from each fish and

Scales were mounted between glass slidessite of capture recorded.
and projected with a 40X Ken-A-Vision mlcroprojector. Ages were

determined by counting annuli, which were verified through blind

comparisons by other experienced personnel Annual marks were

Growth1993, and by examination of size-frequency histograms.
history was established by back-calculation of length (Nielsen and

. which assumed a linear relationship betWeen scaleJohnson 1983
This assumptionand body growth throughout the llfe of the fish

Thewas tested by fitting the data using least squares regression.

~ - C + [Sn/S (L- C)]

in which L - total length of fish at capture, S - total scale radius, Ln

-length offish when annulus "n" fOroled, Sn - radius to annulus "n"

and C = correction factor based on the species of fISh (Carlander

1981).
Mortality rates for smallmouth bass, largemouth bass and

walleye fully recruited to the sampling gear were developed from
-'

catch curves, Le., the relationship of loge number of fish sampled

This estimate assumes a constantversus their age (RIcker, 1975).





12

where

N = r(CtMcl/ rR
Mt = total marked fish at large at the start of the

t th day (or other interval), i.e. the
number previously marked less any
accidentally killed at previous recaptures.

Ct = total samples taken on day t
R = r Rt, total recaptures during the experiment.

N = population estimate.

The Shannon - Wiener index assumes
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-Table 1. Total catch in traonets of Onondaia lake. June 6 - SeQtember 7. 1989.

Gillnet days
0

Trapnet days
180

Catch per CatCh per
Snecies Trans day Gillnets daX Total
Longnose gar (LeRisosteus osseus) 5 .03 0 0 5
Bowfin (Am1a~ 20 .11 0 0 20
Alewife (AlQia meudohare"aus) 37 .21 0 0 37
Gizzard shad (~~~um) 2362 13.12 0 0 2362
Brown bullhead (Ictulurus nebulosus) 84 .47 0 0 84
Channel catfish (Ictalurus Runctatus) 150 .83 0 0 150
White sucker (Catostomus commersoni) 128 .71 0 0 128
Shorthead redhorse (MoxostomamacroleDidoturn) 61 .34 0 0 61
Carp (CXRrinus catRio) 101 .56 0 0 101
Golden shiner (Notemi2onus cJ:;Xsoleucas) 11.06 0 0 11
Emerald shiner (NotroRis atherinoides) 7.04 0 0 7
Northern pike (~Iuclus) 6 .03 0 0 6
Tiger muskellunge (E§.Qx lucius x. malguinonax) 1 .006 0 0 1
Banded killifish (Fundulus diaRhanus) 50 .28 0 0 50
Brook silverside (Labidesthes sicculus) 100 .55 0 0 100
White perch (Morone americana) 3521 19.56 0 0 3521
White bass (Morone cwsoRs) 2 .01 0 0 2
Rock bass (AmbloRlites ruRestris) 1.006 0 0 1
Bluegill (LeRQmis macrochirus) 877 4.87 0 0 877
Pumpkinseed (LeRQmis aibbosus) 449 2.49 0 0 449
Smallmouth bass (MicTORterus dolomieui) 22 .12 0 0 22
Largemouth bass (MicTORterus salmoides) 41 .23 0 0 41
Black crappie (Pomoxis niaromaculatus) 56 .31 0 0 56
v./hite crappie (Pomoxis annularis) 2 .01 0 0 2
Yellow perch (~flavescens) 60 .33 0 0 60
Walleye (Stizostedion vitreum vitreum) 28 .16 . 0 0 28

Freshwater drum (ADlodinotus 2TUnniens) 23 .13 0 0 23
Total H'8'=" 0 ~

g')o5 ff;KYS
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Table 2
- - - - -- --- - - - --

Total catch in trap and gillnets of Onondaga Lake, May 23 - November 12,
1990.

Trapnet days
303

GUlnet days
24

Catch per Catch per
Soecles Tram day GlUnets day Total
Longnose gar (Le»;isosteus osseus) 0 0 1 .04 1
Bowfin (Amia~ 35 .12 3 .13 38
Gizzard shad (Ibrosoma ce~ianum) 4235 13.97 61 2.54 ~ L{~'1'b
Yellow bullhead (lctaluTUs natalis) 10 .03 0 0 10
Brown bullhead (lctaluTUs nebulosus) 74 .24 1 .04 75
Channel catfish (lctaluTUs gunctatus) 116 .38 50 2.08 166
White sucker (Catostomus commersom) 69 .23 9 .37 78
Shorthead redhorse (Moxostomamacrolmidotum) 25 .08 30 1.25 55
Carp (C~rinus ci[Rio) 95 .31 26 1.08 M'3=- 12/
Golden shiner (No~l&Qnusc~soleucas) 34 .11 0 0 34
Brown trout (Sa1m2 trutta) 1 .003 0 0 1
Splake (Salvelinus fontinalis x. nama~cush) 1 .003 0 0 1
Northern pike (Eigx lucius) 7 .23 0 0 7
Tiger muskellunge (EiQ,x lucius x. ~uinon~) 2 .007 0 0 2
Burbot (l.Q..ta}Q.fa) 1 .003 0 0 1
Banded killifish (Fundulus diaghanus) 2 .007 0 0 2
Brook silverside (Labidesthes sicculus) 8 .03 0 0 -:SSJ: ~
Brook stickleback (Culaea inconstans) 1 .003 0 0 1
'Nhite perch (Morone americana) 4376 14.44 248 10.33 ~ L{b;t..{
White bass (Momne ch~sot)s) 1 .003 0 0 1
Rock bass (Amblo»;Iites rugestris) 1 .003 0 0 1
Smallmouth bass (Microgterus doJomieui) 12.04 8 .33.~ ?o
Largemouth bass (Microgterus saJrnoides) 27 .09 2 .08 ~"2.cr
Black crappie (Pomoxis niaromaculatus) 0 0 3 .12 i8" J
White crappie (Pomoxis annularis) 11.04 0 0 "3C f I
Bluegill (Le»;omis macrochirus) 1321 4.36 9 .37 ~ 13"!i:1

Pumpkinseed (1&.RQmis aibbosus) 480 1.60 5 .21 -;&: 485
i.Dgperch (Perclna ca~rodes) 1 .003 0 0 ~ f

Yellow perch (~flavescens) 113 .04 13 .54 -e-176
Walleye (Stizostedion vitreum vitreum) 9 .03 3 .12 12
Freshwater drum (Aglodinotus iDlnniens) 85 .28 0 0 85
Total 11276 472 ~

11&-?5
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TotaJ catch of trap and gillnets of Onondaga Lake. June 3 - October IS,

J~23.

- -
Table 4

Trap days
165

Gillnet hours
50

CatCh per CatCh per
Species TrapS day Gillnets bour Total
l.Dngnose gar (Legisosteus osseus) 2 .01 0 0 2
Bowfin (Am1a~ 111 .67 0 0 111
American eel (Anauilla rostrata) 1 .01 0 0 1
Gizzard shad (IXIi ua ~num) 39 .24 127 2.54 166
Yellow bullhead (Ctalurus natalis) 3 .02 0 0 3
Brown bullhead (lctulurus nebulosus) 185 1.12 1 .02 186
Channel catfish (lctalurus Runctatus) 171 1.04 65 1.30 236
White sucker (Catostomus commersoni) 96 .58 7 .14 103
Shorthead redhorse (Moxostomamacrol~idotum) 17 .10 24 48 41
Carp (Cvgrinus ci,[Rio) 127 .77 13 .26 140
Golden shiner (~otemiaonus cQ:soleucas) 12 .07 0 0 12
Emerald shiner (Notrogis atherinoides) 15.09 0 0 15
Redfln shiner (NotrORis umbratilis) 1 .01 1 .02 2
Spottail shiner (Notrogis hudsonius) 4 .02 0 0 4
Fathead minnow (Pimeghales gromelas) 8 .05 0 - 0 8
Brown trout (SilmQ trutta) 1 .01 0 0 1
Nonhem pike (Ei.Q.X lucius) 2 .01 5 .10 7
Tiger muskellunge (~lucius x masguinon~) 0 0 1: .04 2
Banded killifish (Fundulus diaRhanus) 5 .03 0 0 5
White perch (Marone americana) 3491 21.16 86 1.72 3577
White bass (Marone ChrvSODS) 0 0 1 .02 1
Rock bass (Ambloglites rugestris) 1 .01 0 0 1
Pumpkinseed (LeRomis aibbosus) 549 3.33 0 0 549
Bluegill (LeRQmis macrochirus) 1080 6.55 0 0 1080
Smallmoutb bass (MicroRterus dolomieui) 56 .34 97 1.94 153
Largemouth bass (MicroRterus salmoides) 39 .24 8 16 47
Black crappie (Pomoxis nii[Qmaculatus) 32 .19 1 .02 33
Yellow perch (~flavescens) 63 .38 0 0 63
Walleye (Sti2ostedion vitreum vitreum) 13 .08 80 1.60 93
Freshwater drum (ARlodinotus arunniens) 160 .99 1 .02 161- --

Total 6286 583 ~
{,gO3
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10020 40 60 800

Percent composition

Trophic community categories of adult fish
captured in trapnets and their percentage
composition in Onondaga Lake, 1989 - 1991
and 1993.

Figure 3.
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Piscivore

Omnivore

Benthic Pisci/lnsectivore

Uttoral Plankti/lnsectivore

Planktivore

0.6 0.80.2 0.40.0

Percent composition

Trophic community categories of adult fish
captured In trapnets and their percentage
composition in Cross Lake, 1992.

Figure 4.
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Figure 5. Shannon Index of Diversity for adult fish
captured in trap nets, Onondaga Lake, 1989,
1990, 1991 and 1993.
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Figure 6. Species diversity of fish collections and evenness,
based on trapnet catches of adult fish in
Onondaga Lake, 1989 - 1993.
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Figure 7. Species composition of adult fish captured in
trapnets, set in Onondaga Lake, 1989 and 1990.
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Figure 8. Species composition of adult fish captured in
trapnets, set in Onondaga Lake, 1991 and 1993. ,~~.
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Figure 9. Species composition of adult fish captured in gill
nets from depths of 2 - 10m in Onondaga Lake,
October 1 - 15, 1993 (N - 593).
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Table s. Total catch of 25 gillnets (SO hours) set in water
2 - 10 m, Onondaga Lake, October 1 - 15, 1993.

Catch per
Sl}ecies Total hour
Gizzard shad 127 2.19
Brown bullhead 1 0.02
Channel catfish 65 1.12
Redhorse sucker 24 0.41
Carp 13 0.22
Redftn shiner 1 0.02
Northern pike 5 0.08
Tiger muskellunge 2 0.04
White perch 86 1.48
White bass 1 0.02
Smallmouth bass 97 1.67
Largemouth bass 8 0.14
Black crappie 1 0.02
Walle~e 80 1.38
Total 511 10.2
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1- 1993 (Figure 10). pumpKln~ a.1J.u U&W'-b"". .~o--- -

32%,26%,21%, 33% and 23% of the total catch june to October

Less abundant species such as sma1lmouth

--- - - -
'-. ~~-However, in 1993 diversity was highest in June with a value of 1.9

The data

Tune to October.
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0..0.20.0

Percent Composition

Monthly catches of adult channel catfish, white perch,
gizzard shad, bluegill and pumpkinseed from trapnets in
Onondaga lake, 1990, 1991 and 1993.

Figure 10.
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Shannon Index of Diversity for Onondaga
Lake, based on trapnet catches of adult fish,
June - October, 1990, 1991 and 1993.

Figure 11.
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Figure 12. Species diversity of fish collections and evenness,
plotted from trapnet catches of ad ult fish in Onondaga
Lake, June - October, 1990 - 1993.
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- - - - - - - -- - --
Levels of natural reproduction in Onondaga Lake
1991 - 1993, based on catches in shoreline seine
ha uls of fish less than 100 mm.- -- -

- ~--
Table 6.

High success (average catch> 2S juveniles peT 30 m seine)

White perch Bluegill Golden shiner
- Gizzard shad ~ Pumgkinseed

Moderate success (average catch < 2S juveniles per 30 m seine)

Largemou th bass Yellow perch
Banded killifISh ,

Brook silverside

Low success (average catch < 1 juvenile per 30 m seine)

Smallmouth bass Northern pike Brown bullhead
Black Cral2l2ie Freshwater drum Emerald shiner

No success or unknown (0 juveniles per year,

Longnose gar Redfm shiner White bass
Bowfin Spotfm shiner Rock bass
Yellow buUhead Bluntnose minnow Green sunfish
Channel catfish Fathead minnow White crappie
Redhorse sucker Central mudminnow Tesselated darter
Creek chub Chain pickeral Log perch
Common shiner' Brook stickleback Walle~.e

Migratory spawners

White sucker Sea lamprey American eel
Brown trout Brook trout Rainbow trout
Rainbow smelt

Hybrid - non reproductive species

Tiger muskellungeTiger trout
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Table 7. Species composition of juvenile fish captUred in seine
~ samDles from Ononda2a Lake. 1991.

CPUE is based upon number of fish captUred per 30 m seine haul.

~ Range
(mm)

Gizzard Shad (Dorosoma ce~ianum) 2436 30.45 32 -146
White Sucker (Catostomus commersoni) 43.54 34 - 95

Carp (C~rinus ci[l1io) 78 .98 15 - 113

Golden Shiner (NotemiionuS'IXsoleucas) 79.99 33 - 92

Creek Chub (Semotilus atromaculatus) 246 3.08 na na

Emerald Shiner(Notrogisatherinoides) 11 .14 57 31- 86
Spotfin Shiner (Notrogis sgilogterus) 23.29 80 65 - 98

Bluntnose Minnow (Pimeghales notatus) 32 .40 59 55 - 74

Banded Killifish (Fundulus dia,!)hanus) 648 8.10 61 26 - 97

Brook Silverside (Labidesthes sicculus) 227 2.84 64 19 - 98

Brook Stickleback (Culaea inconstans) 1 .01 na na
White Perch (Morone americana) 5S6 6.95 45 26 - 95

Pumpkinseed (Legomis iibbosus) 67.84 77 60 - 99

Bluegill (Legomis macrochirus) 62 .78 73 60 - 94

Lepomis spp. (Legomis~ 4243 53.04 32 19 - 59

Smallmouth Bass (Microgterus dolomieui) 3 .Q4 na na
Largemouth Bass (Microgterus salmoides) 165 2.06 61 31 - 185
Black Crappie (Pomoxis niiromaculatus) 2 .03 34 30 - 37

Tesselated Daner (Etheostoma olrnstedi) 14 .18 60 54 - 68
Log Perch (Percina ca,!)rodes) 39 .49 70 54 - 85

Yellow Perch (Perca flavescens) 1(9 136 S9 11- 97

Total 9113

HSDecies Average
Llmm)

65
54
65
50
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juvenile and adult banded killifish (Fundulusseine catches.

dia.Qhanus) and brook silversides (Labidesthes sicculus) were also

present in significant numbers. Smaller numbers of juvenile carp

(C~rinus ~io), largemouth and smallmouth bass, yellow perch

and white sucker (Catostomus commersoni) were also collected

(Table 7).

Reproductive success In 1992 was limited compared to 1991

and 1993 (Table 8). A total of 4265 fish representing 18 species

was collected in seine samples in 1992, but reproduction was

documented in only 5 species: white sucker (925), largemouth bass

( 1 ), northern pike (3), LeDQrnis SJ2D. (31 and freshwater drum (1

(Table 8). Most species declined in the catch from the previous year

with the exception of adult banded killifish, which represented 7% of

the total catch in 1991 and 52% in 1992. White suckers and adult

brook sllversides also increased from 1 % and 3% in 1991 to 21 % and

5% in 1992, respectively. The most dramatic decreases were

apparent with LeQQmis sml, which together represented 48% of the

total catch in 1991 and 14% in 1992. Gizzard shad and white perch

also sharply declined from 21 % and 6% of the catch in 1991

respectively, to 0 in 1992

A marked increase in overall abundance was observed in 1993

compared to 1991 and 1992 (Tables 7-9). Catch per unit of seine

effort was significantly greater in 1993 ( P < 0.05), compared to

1991 and 1992. A total of 37,825 fish was collected in seine hauls

(Table 9). The most apparent change was the increase in juvenile

carp from less than 1 % and 0% of the total catch in 1991 and 1992

to 22% of the total catch in 1993. Young pumpkinseed
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-Table 8. Species composition of juvenile fish captured in seine
- samnles from Ononda~a Lake. 1992.

CPUE is based upon number of fish captured per 30 m seine haul.

H CPUE Average
L( mm )

White Sucker (Catostomus commersoni) 926 19.29 na ---

Carp (C~rinus ca1J2io) 2.04 na na

Golden Shiner (NotemiKonusc~soleucas) 22.46 133 127-140
Emerald Shiner(Non-ogis atherinoides) 36 .75 79 49 - 95

Spotim Shiner (Non-ogis sgilogterus) 2S.52 na na

Bluntnose Minnow (Pimeghales notatus) 118 2.46 na na
Fathead Minnow (Pimeghalesgromelas) 18 38 61 51- 71

Rainbow Smelt (Osmerus mordax) 1.02 na na

Northern Pike (~lucius) 3.oc, na na
Banded Killifish (fundulus diaghanus) 2231 46.48 44 33 - 78

Brook Silverside (Labidesthes sicculus) 2S5 531 57 33 - 99

Pumpkinseed (Le~omis Kibbosus) 2<x> 6.04 114 102-124

Bluegill (Legomismacrochirus) 273 5.69 101 54-141
Lepomis spp. (Le~omis ~ 31 .65 33 23 - 87

Smallmouth Bass (Microgterus golomieui) 2.04 na na

Largemouth Bass (Microgterus salmoides) 2 .04 113 53-173

Yellow Perch (Perca flavescens) 15 31 74 na

Freshwater Drum (~plodinotus KIynniens) 1.02 na na-

Total 4265

Range
(mm)

na

S..gecies



31
Table 9. Species composition of juvenile fish captured in seine
- samples from Ononda2a Lake. 1993.

CPUE is based upon number of fish captured per 30 m seine haul.

RanKe
(mm)
-- --.

.cP.UEH Avera&e
Ll mm )S~ecies

Gizzard Shad (Dorosoma ceD;edianum) 1616 44.89 70 JJ-lU4
White Sucker (Catostomus commersoni) 375 10.42 49 17 - 74

Carp (C~grinus cargio) 8504 236.22 53 55 - 67

Golden Shiner (NotemiKonus c~soleucas) 391 10.86 56 22 - 48

Emerald Shiner(Notrogis atherinoides) 149 4.14 45 23 - 88

Spotfm Shiner (Notrogis sgilogterus) 1.03 na na
Bluntnose Minnow (Pimeghales notatus) 3 .os 64 55 - 67

Fathead Minnow (Pimeghales gromelas) 65 1.81 46 45 - 47

Northern Pike (~lucius) 2'(x> 80 na
Banded Killifish (Fundulus diaghanus) 98 2.72 58 29 - 92
White Perch (Moroneamericana) 2624 72.89 46 23 - 81

.Pumpkinseed (Legomis &ibbosus) 6154 170.94 128 66-192
Bluegill (LellQmis macrochirus) 815 22.64 85 70 - 95

Lepomis spp. (Legomis ~ 14476 402.1 29 14 - 56

Smallmouth Bass (Microgt,erus dolomieui) 1 .03 na na

Largemouth Bass (MiC,rogterussalmoides) 274 7.61 55 25-111

Black Crappie (Pomoxis ni&romaculatus) 2.~ na na

Tesselated Darter (EtheostomaQlmstedi}c: 6 .17 na na
Log Perch (Percina ca~rodes) SOO 13.89 62 50 - 75
yellow Perch lPerca flavescens) 1769 49.14 S4 20 - 95

Total 37825
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A total of 21,445 juvenileand bluegill dominated the catches.

pumpkinseeds and bluegill was collected (57% of the total catch:

Table 9). juvenile white perch and gizzard shad represented 11 % of

Banded killifish, which dominated inthe total seine catch in 1993.

The numbers of1992, comprised less than 1% of the catch in 1993.

juvenile yellow perch also increased from the previous two years

(Table 9). Overall diversity in 1991 ranged from a low of 1.44

(Willow Bay) to a high value of 1.61 (Marina) (Figure 13). Seasonal

variation in diversity of the four sampling locations did not change

significantly from June to August ( P 2'0.10) (Table 10).

In 1992 sites located in the southern end of the lake had

higher diversity values than those located in the north, Ley Creek

and Metro had values of 2.37 and 1.95, compared to 1.72 and 1.66

from the Marina and Willow Bay (Figure 14). The lowest values of

0.18 and 0.57 were from samples taken at Dover Cliffs and White

These areas are located on the west side of theSands (Figure 14).

lake along the waste beds, which are devoid of aquatic macrophytes

and submerged structure.

Seasonal shifts in diversity were most apparent at the Metro,

Maple Bay, Ninemile and White Sand sites. Sampling conducted in

August revealed the absence of fish from these sites. Sampling in

November however, revealed fish in all these sites with the

exception of Metro, which was still devoid of fish in the seine hauls

(Table 11). Diversity at other locations did not fluctuate significantly

on a seasonal basis.
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Shannon Weiner diversity index for juvenile
fish captured in seine hauls, Onondaga Lake,
1991 - 1993.

Figure 13.
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1992

1993
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Shannon Index.s.u.e

9
12
10
15

0.64
0.49
0.61
0.59

1.41
1.24
1.14
1.61

Marina
June
July
August
Year

2
12
12
14

0.90
0.49
0.65
0.60

0.63
1.21
1.50
1.57

Ninemile
June
July
August
Year

8
12
14
17

0.77
0.59
0.47
0.51

1.59
1.46
1.24
1.43

Willow Bay
June
July
August
Year

9
14
8
14

0.68
0.55
0.55
0.60

1.50
1.38
1.14
1.57

Maple Bay
June
July
August
Year
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Table-II. -Monthly Shannon Wiener Diversity index of
junenile fish captured in seine hauls, Onondaga

- Lake. June. AURust and November. 1992.

RichnessShannon Index Evenness.s.i1.e
Ley Creek
June
August
November
Year

14
4
6
6

2.19
0.83
1.74
2.37

0.83
0.60
0.97
0.85

Metro
June
August
November
Year

10
0
1
11

1.92
0.0
0.0
1.95

0.83
0.0
0.0
0.81

Marina
June
August
November
Year

0.69
0.61
0.99
0.72

1
-4
2
1

1.65
0.84
0.69
1.72

Willow Bay
June
August
November
Year

7
7
5
10

1.43
1.29
1.46
1.66

0.74
0.66
0.91
0.72

Maple Bay
June
August
November
Year

0.63
0.0
0.67
0.74

5
0
6
9

0.01
0.0
1.20
1.63

Ninemile
June
August
November
Year

0.57
0.0
0.58
0.63

7
0
6
9

1.11
0.0
1.04
1.39

Deer Point
June
August
November
Year

6
3
2
8

0.51
1.05
0.56
0.57

0.29
0.96
0.81
0.25

White Sands
June
August
November
Year

0.06
0.0
0.06
0.09

7
0
2
8

0.12
0.0
0.40
0.18
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Table 12. Monthly Shannon - Weiner Diversity Index of
juvenile fish captured in seine hauls, Onondaga
Lake, June - August, 1993.

~ Evenness RichnessShannon Index

1.94
1.18
1.37
1.60

11
10
13
17

Marina
June
July
August
Year

1.07
1.02
0.28
1.01

0.99
0.43
0.33
0.39

3
11
11
13

Ninemile
June
July
August
Year

Bay
1.10
0.84
0.71
1.07

o.
o.
o.
o.

3
9
10
13

Willow
June
July
August
Year

0.79
0,61
0.88
1.47

0.44
0.31
0.41
0.56

6
7
11
14

Maple Bay
June
July
August
Year

0.81
0.51
0.53
0.56

99
38
31
42
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August
71.8
67.5
70.7

July
72.4
67.3
72.5

June
68.4

64.0

65.2

Year
1991
1992
1993
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AGE AND GROWfH

Reliable and detailed analyses of age and growth dataCorporation.
are needed to develop of a biologically sound fisheries management

Previous infomlatlon on fish growth inplan fOT Onondaga lake.

Onondaga Lake is limited to reports by Chiotti (1981), Gandino

(1988), and Ringler et a1. (1996).

Smallmou th bass
A well conditioned external appearance was characteristic of

Growth was satisfactory, especially considering an active growing

season of about four months and the lack of oxygen encountered

during the summer and fall throughout much of the lake.

> .05) annually (1990 to 1993) as shown by comparison of mean

Collections of adult smallmouth bassTable 14).(Webster, 1945)
greater than 12 inches from Onondaga Lake were examined by the



47

soo s.nPe size
1990 (20)
1991 (155)
1992 (60)
1993 (89)400

-EE-.c...
QI
C

~
...J

300 1990

1991

1992

1993200

~
:I100

0
128 1060 2 4:

Age (years)

Average length (mm) at age of smallmouth
bass captured In trap and glllnets, Onondaga
Lake, 1990 - 1993.

Figure 15.
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Table 14. Observed mean length (mm) at age for smallmouth bass

from selected waters in the northeastern United States.

A&.e

86 752 3 41Water

440393 414318 352227 276165

394
437

334
317

372244
233

264-

269
182
241

88 139
169

392
400
292
366

346
370
267
320

373
411
322
347

2%
270
255
274

322
322
268
299

22S
203
222
192

262
210
210
242

189

167

416 41834S ~281 314165 234102

470
413
425

410
418
418

3ro
370
368

38S
400
3~

285
285
258

305
317
303

337
337
343210

bCanandarago
Lake
bCran berry ~e
bjamesville
Reservoir

bLake Ontario
bOtisco Lake
bSkaneateles Lake
bSt. Lawrence
River
bwaneta Lake
cOneida Lake
1954
1958
dcayuga Lake 1ro

a Source:
b Source:

Chiotti, 1981.
NE Division AFS Wamlwater Workshop, "Managing Black Bass in
Northern Waters", held October 5 - 6, 1993 in Alexandria Bay, NY.

Forney, 1961.
Webster, 1954.

c Source:
dSource:
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Table 14}. Average

356; 376 mm (Table 15).

of the lake (Figure 18).

traP and gillnets.
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Table 15. Mean back-calcula-:r:ed lengths of smallmouth bass,

walleye, bluegill, and pumpkinseed captured in
- trao and 2illnets. OnondaRa Lake. 1992.

SMALLMOUTH BASS
Avg L(mm) at

Ale N cannIre 1 2 3 4 S6 7 8 9
1+ 1 156 142
2+ 1 197 94 158
3+ 2 2U 74 129 1M
4+ 6 294 C}). 159 214 265
5+ 18 3(B 82 134 1~ 246 281
6fo 13 342 92 149 195 238 280 312
7+ 7 363 91 141 192 234 271 316 340
8+ 7 384 93 140 1% 233 268 302 331 359
9t 5 «>3 92 141 179 217 2SO 284 324 352 37

WALLEYE
Avg L(mm) at

AI~ N -canmr~ 1 2 3 4 S 6 7 8
3+ 1 4U 142 222 328
4+ 17 415 159 246 ~ 367
5+ 9 464 178 262 325 371 421
Of- 10 SO7 163 246 319 382 431 479
7+ U ,507 143 225 282 338 3~ 439 478
8+ 5 591 159 25S 330 «)1 4(X) 497 S36 S~

BLUEGILL
Avg L(mm) at

A8@ N Canture 1 2 3 4 5 6 7 8
2+ 1 113 70 95
3+ 1 145 57 94 115
4+ 17 144 54 S) 1~ 129
S+ 18 167 58 87 112 134 154
6+ 10 176 54 79 1~ U8 148 162
7+ 5 180 57 81 9J 118 135 155 169
&+ 1 185 51 78 92 118 144 164 173 11

PUMPKINSEED
Avg L(mm)'at

Aae N ca~ture 1 2 3 4 5
2+ 4 U8 47 ~
3+ 24 141 47 CX) U1
4+ 21 158 44 79 111 142
5+ 7 174 51 91 118 142 161
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~

fible16 Absolute growthtablefor smallmouthbass, --

bluegill, pumpkinseed and walleye captured in
trap and gillnets, Onondaga Lake, 1992.

Smallmou th bass n-60
Age Length Length Weight (g) Weight

(mm) increment increment
94 10.71

50 27.3
2 144 38.0

48 51.4
3 192 89.4

81.947
4 239 171.3

31 74.8
5 270 246.1

34 103.9
6 304 350.0

28 104.8
7 332 454.8

24 104.7
8 356 559.5

20 98.6
9 376 658.1

Bluegill
Age

n-53
Length
(!!1m >- -

Weight (g)Length
increment

Weight
increment

2.91 57
28 7.4

10.32 85
10.020

20.33 105
20 15.3

35.64 125
21.720

57.35 145
15 21.3

78.66 160
18.711

97.37 171
9 17.4

8 180 114.7
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Table 16. (Continued)

pumpkinseed n=56
Age Length

(mm)
Weight (g. Weight

incrementLength
increment

2.6471 1443
16.6902

18.527
35.11173

25.925
61.01424

26.419
87.416.15

109.52432 155.973
265.43163 194.656
460.03724 266.354
726.34265 299.846
1026.14726 279.73S
1305.85077 6556S
1960.85728
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industrial and municipal was',

southern basin.

bass.

--
northern basin, which provides more forage to adult smallmouth

estimated from catch curves

0.57 (Table 17).
Onondaga Lake were compared to rates in several other lakes found

unstable recruitment can be reduced by combining samples from

and each y,:

frequency distribution.

catch was given-equal weight to smooth the age

Estlma

aters which discharge into the

S6

Production of juvenile fish is also higher in the

goo from 0.43 in 1990 to 0.61 in
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Table 17. Mortality and survivorship rates of adult fish

captured in trap and gillnets, Onondaga Lake,
1989 - 1993.

4
4
4
5
4
4

20
94
61
89
144
44

o.
o.
o.
o.
o.
o.

0.42
0.45
0.39
0.35
0.49
0.43

0.55
0.61
0.49
0.43
0.67
0.57

Smallmou th bass
-1990
-1991
-1992
-1993
01991 - 1993 -

*1991 - 1993

largemouth bass
-1993 7-10280.530.470.75

5-87210.45 0.55
Bluegill
*1991 - 1994 0.78

Pumpkinseed
*1991 - 1994 5-80.36 2830.640.43

White perch
*1991 - 1994 4-710750.57 0.430.55

4-80.34 960.66
Walleye
01989&1992 0.42

Z - Intantaneous rate of mortality
S - Annual rate of survivorship - e-z
A - Annual rate of mortality - 1 - S
N - Sample size
*- Cohort analysis
.. Catch curve
O-Smoothed catch curve

-
-

-1
-
-

6
9
9
0
9
6

58
55
61
65
51
57
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Estimated annual survival rate (S) of smallmouth bass in
Onondaga Lake compared to other ~pulations in the
northeastern United States.

Table 18.

I Method
.s. Age RangeSlSle

New YorkI catch curve
catch curve
catch curve
catch curve
catch curve
Cohort
analysis

0.58
0.55
0.61
0.65
0.51
0.57

4-
4-
4.
5.
4-
4.

Water
Onondaga Lake

1990
1991-
1992
1993
1991-1993
1991-1993

catch
catch
catch
catch
catch

0.53
0.30
0.57
0.51
0.73
0.63
0.50
0.62
0.57

4-6
5 - 10

Maine .
.

5 - 10
7 - 12
6-9
6 - 10 .

aLake Ontario
aMohawk River
aoneida Lake
b1955
b1956
acari ton Pond
acobbosseecontee L
acathance Lake
aThird Machias lake

4-80.67aSingeltary LakeMA Chapman-
Robson
catch curve
catch curve

4 - 10
5-9

aLarge Rivers 0.24
aWannwater Streams 0.14

PA

NE Division AFS Wannwater Workshop, "Managing Black
Bass in Northern Waters", held October 5 - 6, 1993 in

Alexandria Bay, NY.

a Source:

Forney, 1961.b Source:

.6

.9

.9

.10

.9

. 6

curve
curve
curve
curve
curve
.
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was 0.51 for ages 4 to 9 (Table 17

I
Largemouth bass

Growth rates of largemouth bass sampled from Onondaga lake

. Figure

I
I Under

1.9).

The

Instantaneous rate of mortality (Z) ofthough they are sparse.

Estimated survival rates0.53 and annual survival rate (S) was 0.47.

in the northeastern United States (Table 20).
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Table 19. Observed mean length (mm) at age of largemouth
bass from Onondaga Lake compared to other
populations in the northeastern United States.

Onondaga Lake
1~2
1~3

142 211
171

266
258

314
275

344
316

359
358

374
368

407
3~

449
4OS

268
273
281

276
349
279

307
289
362

301
377
415

398
417
439

294
170
2U

115
35

23S
2SO 474

aoneida River
aSeneca River
aLake
Ronkonkoma 1

aWhitney Point
Reservior

aTully Lake
acayuga Lake
ajamesville
Reservoir

bCross Lake

170 267 323 330 383 m 395

78
1~

189
195
210

256
2SO
223

298
282
256

330
311
310

357
363
292

377'
403
330

~
455

424

392

258 312 349 389 402

a Source: NE Division AFS Warntwater Workshop, "Managing Black Bass in
Northern Waters", held October 5 - 6, 1993 in Alexandria Bay, NY.
Schlueter, 1992.bSource:
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Table 20. Estimated annual survival rate (S) for largemouth
bass populations in Onondaga Lake compared to
other populations in the northeastern United
States.

.
s.s~ Water Age Range

I New York Onondaga Lake 0.47 7 - 10

.
aDryden Lake 0.67 5 and older

0.65 5 and olderaBass Study Waters

aLaurel Lake 0.40 3-9Massachusetts

aManchaug Pond 0.55 3-7
aBrimfiled Reservoir 0.47 2-9
a john 's Pond 0.57 3-7

aNantlcoke River (1990) 0.55 2-9Delaware

aNanticoke River (1991) 0.58 2-7
aNantlcoke Rlver (1992) 0.53 2-7

a Source: NE Division AFS Warmwater Workshop, "Managing Black
Bass in Northern Waters", held October 5 - 6,1993 in
Alexandria Bay, NY.



f 63

based on seine collections spaced throughout the summer of 1991

In 1991 YOY largemouth bass fIrSt appeared in theand 1993.

At that time the average length of 53 fishcollections on July 2 - 3.

The next sample of 55 individuals, taken onwas 31 mm (Table 21
July 16 - 22, averaged 61 mm. On August 11 - 13, the average

length of 10 YOY largemouth bass was 82 mm.. Collections on July

Lengths19 - 22, 1993 of 83 YOY largemouth bass averaged 52 mm.

largemouth bass.

largemouth bass was 77 mm (Table 22)

The extent to which immigration of largemouth bass from the

Seneca River affects year class strength in Onondaga lake is not

However, unlike smallmouth bass, largemouth bassknown.

reproduce successfully within the lake. Year class failure was

evident in 1992, as age 1 largemouth bass were almost totally

absent from the 1993 seine sampling (Figure 20).
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St. De\!:Ran~M Average
Llmml

11.QleSl1.g

.31 .
6/19/91 1Maple Bay

36 - 5544167/3/91Maple Bay
62 - 706627/22/91Maple Bay .84 .18/11/91Maple Bay
33 -5143207/2/91Marina
SO -695887/16/91Marina
64 - 807137/31/91Marina
71 - 847828/13/91Marina
45 - 474627/3/91Ninemile

.71 .17/19/91Ninemile
72 - 100867/31/91 11Nlnemile

.90 .8/13/91 1Ninemile
31 - 4438157/3/91Willow Bay

7.0940 - 6650447/16/91Willow Bay
7.5552 - 8472158/1/91Willow Bay
13.4760 - 988068/13/91Willow Bay
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Table 22. Monthly length (mm) of juvenile largemouth bass

collected fromseine hauls, Onondaga Lake, June
. AuRust. 1993.

St. DevRan2e~ Average
L(mm)

DateSl1e

06/21/93 . .Marina .
7//6/93 0 ..Marina .

40 31 -447/19/93 17Marina

62 45 - 758/1/93 90Marina

8/16/93 0 ..Marina .
06/21/93 .Willow Bay . .
07/6/93 . .Willow Bay .

7/19/93 0 . .Willow Bay .
65 50 - 728/5/93 20Willow Bay

76 55 - 918/16/93 40Willow Bay

6/22/93 0 .Maple Bay ..
07/7/93 .Maple Bay . .

25 - 467/22/93 66 37Maple Bay
41 - 646 578/3/93Maple Bay

8/17/93 0Maple Bay . ..
6/22/93 0 .Ninemile ..
7/7/93 0 .Ninemile ..

07/22/93 .Ninemile . .
54Ninemile 8/3/93 1 . .

72 - 83 7.792 78Ninemile 8/17/93
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pumpkinseed and Bluegill

-
the sma1lmouth bass and largemouth bass, they do offer much

recreational fishing.
important in the future management of Onondaga lake.

Average length at age pumpkinseed sunfish from 1988 to 1992

did not change significantly (P > .OS) (Figure 21). Growth rates of

pumpkinseeds in Onondaga Lake are substantially greater than in

several other populations (ie., Rhode Island and Minnesota), but less

than in Michi~an (Table 23).

- -~

to fifth annulus were as follows: 47, 90, 117, 142 and 161 rom

fittained in the fourth year of life (Table 16).
mortality (Z) of pumpkinseed from the 1988 cohort was 0.43 and the

annual survival rate ($) was 0.64 (Table 17).

change significantly (P > .05) (Figure 22).
were compared with fish from Oklahoma, Minnesota and Ohio (Table

from ~hese other waters, but fish 4 - 6 grew more slowly.
""

23).

Pumpkinseed and bluegill are tWo of the most abundant

-
Back-calculated lengths of pumpkinseed in 1992 from the first

The average length at age of bluegill from 1990 to 1992 did not

.
The Onondaga lake bluegill ages 1 - 3 grew faster than the fish

-- -
(Table 15). The average annual increment in length was greatest in

the first year of life, while the greatest increment in weight is

Instantaneous rate of

Information gathered from these species is

Growth rates of bluegill

67
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1988
1989
1990
1991
1992

-EE-~
01
c
G.I...I

Age (years)

Average length (mm) of pumpkinseed captured in
trapnets in Onondaga Lake, 1988 - 1992Figure 21.

-EE-.c...C\
C

G.I

..J

1990
1991
1992

Age (years)

Average length (mm) of bluegill captured in
trapnets in Onondaga Lake 1990 - 1992.Figure 22.
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Table 23. Mean length (mm) at age for pumpkinseed and
bluegill from Onondaga Lake compared to other

- populations In the United States.

Pumkinseed

Age
1 2 3 4 5 6 7Water

Onondaga Lake
1988 (n=48)
1989 (n-51)
1990 (n=46)
1991 (n-72)
1992 (n-58)
aRhode Island
aMinnesota
aMichigan

168
151
162
142
153
138
138
170

60
83

116
111
102
90
115
78
78
123

148
135
129
117
142
110
110
148

16
17
16
16
15
16'
18

169
190

47
103
40
43
83

168
180
200

178
193
203

Bluegill

2 3 4 5 6 71Water
Onondaga Lake
1990 (n=62)
1991 (n=81)
1992 (n=S2)
ao kJah 0 ma
aMinnesota
aQhio

108
120
105
150
123
128

147
143
125
170
153
150

15
18
14
18
17
17'

179
199
160

186
207
171

72
57
80
48
40

195
188

aSource: CarJander (1977)

5
5
1
6
5
0
8

82
113
85
123
85
90

8
1
5
0
8
0
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Table 24. Monthly growth rates (mm) of juvenile

pumpkinseed and bluegill collected from seine
hauls, Onondaga Lake, June - August, 1993.

Mean
Average
Llmm)

.D.eleS!1.e .H Range
(mm)

St. Dev

Marina 7/1"9/93 94 23 21 - 26

3650 31 25 - 42Marina 8/1/93

8/16/93 955 28Marina 20 - 44

Ninemile 7/20/93 292 22 14 - 26

Ninemlle 8/3/93 3137 30 22 - 37

Ninemile 8/17/93 2400 36 30 - 43

293 23 19 - 56Willow Bay 1/22/93

8/5/93 1761 32 25 - 48Willow Bay 4.41

Willow Bay 8/16/93 976 40 34 - 45 3.30

Maple Bay 7/22/93 4724 24 20 - 26

3.09Maple Bay 8/3/93 858 31 27 - 37

8/17/93 547 32 18 - 42 5.70Maple "Bay
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tWentieth century as canal systems were constructed (Smith 1985).

lake. The effect of white perch on other species is not known, but

Ringler 1991).

Ontario, which suggests some potential for competition (Danehy and

indicated int

are prolific, and rapid d

Wai 0.57 (Table 17).

the 1987 white ~rch cohort was 0.55, and

Walleye

Forney 1962).

1957 and 1958, which were 0.28 and 0.34, respectively (Alsop and

Working Group in the long tenn restoration objectives.

York State (Smith 1985), and one of sev"

water 2 - 10 m.

Onondaga Lake were higher than those collected in Oneida lake in

Sheri and Power (1972) re]

In traspecific competition.
White perch scale samples were taken in 1988 (n= 71) and

Annual survival rates of white perch in

The walleye is one of the most important game species in New

..2 that white perch

ual survival rate (5)

In this study

72
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Population

Density

Black Basses

These

N ;5.5).

Table 27).

Table 25). In

Densities in 1991 and 1993

Sanders and CobleTable 28).

342-hectares) reported

or 8.7
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Table 25. Population estimates and number per hectare of
adult fish species> 100 mm captured In tTapnets,
Onondaga Lake, 1991.

~

fJ: Number
~r haH 95% CI 95% CIS~ecies

t White Perch 323069 260617-401134 269 217-334

Bluegill 39919 31891 - 50042 33 27 -42
I, Pumpkinseed 6685 5157 ~ 8404 6 4-7

Carp 4393 2483 - 8595 2-74

Brown Bullhead 2674 1910 - 4011 2.23 2.3

Yellow Perch 2402 1201 - 4804 2 1-4

Channel Catfish 1528 955 - 3056 1 .8 - 3

largemouth Bass 382 - 6112 .3 - 51146 1

Smallmouth Bass 955 573 - 2292 .8 .s - 2

Bowfin 382 191 - 573 .3 .2 - .5



" 77
- : - - -

Table 26. Population estimates and number per hectare of
adult fish species> 100 mm captured in trap nets ,

;. Onondaga Lake, 1993.

Number
uer ha 95% CI25% CIHSQecies

138 - 469242166314-563322White Perch 291049
20 - 593324258-7161840106Bluegill
4 - 1574284 - 183138139PUmpkinseed
1-71157 - 8462 2Channel CatfISh 2708
.6 - 7708 - 8462 22077Carp
.7 - 3812 - 3178 1Brown Bullhead 1494

.2-10209 - 11720 1Smallmouth Bass 1172

.2 - .9.4265 - 1044491Bowfin
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2S%~Is;.&- lha~%aS..Q e c ies
27.13-41.7333.6332577.13 -

40383.63White Perch
50141.75

6.84 - 23.162.108211.88 -
14528.66Carp

27814.12
2.41 - 3.793.012894.59 - 4549.41

3623.25Bluegill .530 - 1.700.849637.0 - 2038.351019.18Channel catfish .170 - 2.720.510204.49 - 3271.7S
.382 - .7720.534458.4 - 926.64641.76Brown Bullhead
.358 - .5790.465429.65 - 695.32557.93
.230 - -.7020.460275.86 - 842.67551.72Bowfin .188 - .8660.313225.66 - 1040.40
.115 - .4590.230137.69 - 550.78175.39Yellow Perch
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Table 28. Biomass estimates of adult fish species> 100 mm
I captured in trapnets, Onondaga Lake, 1993.

I Sl2ecies Biomass (kg) 95% CI kg /ha 95% CI

White Perch 36381.12 20789.90 - 30.29 17 - 58.63

70415.25

I Carp 6869.12 2341.52 - 5.71 1.95 - 23

27985.78

Bluegill 3640.0 2200.0 - 6500.0 3.04 1.83 - 5.41

Channel Catfish 1112.98 475.52 - 3477.880 .930 .396 - 2.89

Bowfin 382.66 - 1507.540 .590 .319 -1.26709.0
356.90 - 1525.650 .565 .297 - 1.27Pumpkinseed 678.1

Smallmouth bass 547.3 297.60 - 5473.24 0.456 .081 -4.56

Brown Bullhead 258.02 140.24 - 545.69 0.215 .117 - .454
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Catfishes

Brown bullhead population:Table 26).of1 (0.7 5N 53) per hectare

Their biomass wasChannel catfiSh appeared in both years.

highest in 1993 with estimates of 1,112.98 kg (0.930 kg/hectare),

These estimates are lower than those reported bykg/hectare).
Rainwater and Houser 1982 in Beaver Lake, Arkansas, where

The estimated population incatfish biomass averaged 9 kg/hectare.

and density estimates of 1 (.8 5N 53) peT hectare (Table 25).

Population estimates in 1993 were 2,708 with a 95% confidence

Table 26).per hectare.
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devoid of macrophytes, but most were later recaptured in ar4

littoral adult species such as sunfish tended to remain ne

White perch are thought to rarely use macrophytes as cover, but

perch) also appeared most frequent in are-as con~ining IJlacrophytes.
did contain aquatic vegetation.

walleye, and a ch

October 1991 in the Seneca River caught 7 fish (4 white perch, 2

been captured in the river at various locations.

and from Onondaga lake.

Oneida lake in Aprtl199S.

lake.

outlet as far up river as Baldwinsville (10 km), and as far down in
anglers since 1990.

returns by anglers.

the Oswego river as Fulton (25 km).

Au~ust of 1994 in Onondaga lake.

Marked fish apparently moved little within the lake. I 'A,","!

- ~- ~- ~

1 - -
.& &&A ~ ---

-'-

-"';:":~-

The Seneca River outlet acts as a corridor for fish movement to

- Fish marked within Onondaga lake have

- Gillnets set June to

- annel catfish) that were marked previously in the

Researchers from Cornell University captured 3 walleye in

- These walleye were originally tagged in

An important contribution to the data base has been tag

- - A total of 33 tags have been returned by

Returns of fish have been reported in the lake

Some returns have been
..., - -

~n.

~

MOVEMENTS OF

~~

J

~

r':'-~E FISHES

ptures of pelagic fish (e.g., white

-- - .

11th 1985).

~~~

Some pumpkinseed sunfish were capturec' -eas

~LT their

capture sites.

...

juvenile fish, a major food source (Sn

I

~
I

that

84

often forage near plants nocturnally because of the presence of

~~
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SUGG FS TED MANAGEMENT PLANS FOR THE FUTURE FISHERIFS.

I, The Habitat Working Group of the Onondaga Lake Management

Conference defined as one of its objectives in 1993, "The

establishment of an indigenous and diversified warmwater species

assemblage providing a sustainable, urban, catch and release (non-

consumptive) sponfishery over the next five years". Several major

game species including smallmouth bass, largemouth bass, walleye

northern pike and channel catfish are currently found within the

lake. The relatively low population densities suggest that existing

populations probably could not withstand moderate to heavy fishing

pressure without being significantly depleted. These species are

gro~ing well, but are low In relative abundance. Reproductive

success is low to non-existent for all imponant game species except

for largemouth bass. The general conditions of the lake,

particularly shelter, aquatic vegetation, water quality and forage

have been modified as a result of domestic and industrial inputs over

the past century, thus adversely affecting the fish populations.

Although no quantitative data are available for angler use of

Onondaga lake, it Is unquestionably lower than in surrounding

lakes. Nevertheless, anglers should playa vital role in management

decisions made with the fishery. This can be accomplished through

sportsman group meetings, fishing derbies, and angler participation

in studies. Volunteer anglers can provide usable information about

Ebbers (1987)largemouth and smaUmouth bass populations.

reported that anglers provided data similar to that of electrofishing,

including information on year-class strength. The FSF Chapter of the
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lJ American Fisheries Society on September 21, 1991 held an 8 hour

1 bass fishing derby in which 22 anglers participated and caught 134
.

1- j- bass, many weighing three to four pounds. An angler creel census i

I should be conducted on Onondaga Lake and the Seneca River to \

'1- better understand the current fishery and help in developing a I

- fisheries management plan for Onondaga Lake.
- I

Smal.lmout~ bass were the most fre~uentlY collected resident I

1- game specIes dunng the 1991 - 94 lake wIde survey. PSD, RSD292, I
!R5D305, RSD356, and RSD432 of trap caught smallmouth bass '

I .

,-
averaged 81 %, 63%, 50%, 32%, and 5%, respectively (Table 29).

Smallmouth bass PSD and RSD values in Onondaga Lake were higher ,
than those reported in the lower Mohawk River: PSD, RSD305, i

R5D356, and RSD406 averaged 47%, 38%, 8%, and 1%, respectively

(Mcbride 1994). Largemouth bass PSD, RSD305, RSD330, RSD402,
i~:t r'
~j'-"' andRSD488 averaged 78%, 77%, 49%, 13%, and 1%, respectively

-' (Table 29). PSD of bluegill and pumpkinseed averaged 94% and 88%,

r .., .respectively (Table 28). Largemouth bass PSD and prey species

(bluegill and pumpkinseed) PSD were plotted in a tic-tac-toe graph
, as described by Anderson and Weithman (1978 )(Figure 24). The.

- graph helps to depict a community of largemouth bass,

pumpkinseed and bluegill that is comprised of large, old specimens,
'y&~~t

as expected of an unfished population.

Management of this unique system will require habitat

manipulations, supplemental stocking to restructure gamefish
,

rI;),'- .populations, management of undesirable fish species and the
.

, "'.;. -

reduction of industrial and municipal waste inputs. Initial

~"' management techniques to increase the abundance of largemouth
r;

;ri~-

-
~:,;; ; - -

'-
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Table 29. Proportional stock density (PSD) arid relative
stock density (RSD) of fish species captured In
trap and gillnets, Ononda2a Lake, 1991 - 1994.

PSD RSD305 RSD292 RSD356 RSD430
(Ouali~) (Preferred) (Memorable) (TroDhv)

Smallmou th bass
1991 77 .47 .49 .11 .02
1992 90 .46 .80 .35 .03
1993 75 .41 .56 .24 .06
1994 80 .65 .68 .59 .08
Average 81 .50 .63 .32 .05

PSD RSD30S RSD330 ~402
(QualitY) (Preferred) (Memorable) (Troghx)

.12

.06

.20

.13

0
0

.03

.01

.66

.81

.85

.77

~488
Lar&emouth bass
1991 64
1993 83
1994 86
Average 78

Blueaill
1991
1993
1994
Average

94
93
95
94

Pumgkinseed
1991
1993
1994
Average

81
92
7S
88

.33

.52

.63

.49
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captured in trap and gillnets, Onondaga
Lake, 1991, 1992 and 1994.

Figure 24.
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angling as good.

The estimates of

occurred in 1992, resulting in the stranding of thousands of carp

when the waters receded.
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Catch curves of adult smallmouth bass
captured in trap and gillnets, Onondaga
Lake, 1990 - 1993.
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Appendix A. (Continued)
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Appendix B. Catch curve of adult smallmouth bass
captured in trap and gillnets, Onondaga
Lake, 1991 - 1993.
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Appendix C. Catch curve for adult largemouth bass
captured in trap and gillnets, Onondaga
Lake, 1993.
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Appendix D. Catch curve for adult walleye captured in
trap and gillnets, Onondaga Lake, 1989 and
1992.
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Catch curve for adult white perch captured
in trapnets Onondaga Lake, 1991-1994.

Appendix E.

~
~
~

i...

Age

Catch curve for adult bluegill captured in
trapnets, Onondaga Lak~ 1991-1994.
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